Notch signaling is an evolutionarily conserved pathway, which is fundamental for neuronal development and specification. In the last decade, increasing evidence has pointed out an important role of this pathway beyond embryonic development, indicating that Notch also displays a critical function in the mature brain of vertebrates and invertebrates. This pathway appears to be involved in neural progenitor regulation, neuronal connectivity, synaptic plasticity and learning/memory. In addition, Notch appears to be aberrantly regulated in neurodegenerative diseases, including Alzheimer's disease and ischemic injury. The molecular mechanisms by which Notch displays these functions in the mature brain are not fully understood, but are currently the subject of intense research. In this review, we will discuss old and novel Notch targets and molecular mediators that contribute to Notch function in the mature brain and will summarize recent findings that explore the two facets of Notch signaling in brain physiology and pathology.
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Introduction
In the name of nature's conservationist character, the mature brain employs an array of developmental pathways to regulate higher cognitive functions (Herz and Chen, 2006; Meffert and Baltimore, 2005; Speese and Budnik, 2007) . Notch signaling is one of the best examples. This pathway is expressed throughout the lifespan of an animal from development (de la Pompa et al., 1997) to adulthood (Berezovska et al., 1998) , and crosstalks with other signaling cascades in a context dependent manner.
Based on its temporally ubiquitous function, alteration to this cascade results from growth arrest (Swiatek et al., 1994 ) to brain diseases such as cerebral autosomal dominant arteriopathy with subcortical infarcts and leukoencephalopathy (CADASIL) (Arboleda-Velasquez et al., 2011), Alzheimer's disease (AD) (Berezovska et al., 1998; Steiner et al., 1999) growth and focus on the specific role of Notch in the mature brain and in a time-dependent manner (Table 1 ). In addition, Notch reporter mouse lines have provided spatial and temporal resolution of Notch signaling in the embryonic and mature brain, overcoming the paucity of good antibodies for Notch targets (Table 1) . Taken together, mouse genetics tools have greatly improved our knowledge on the role of this signaling pathway in the postnatal brain. Following these strong advancements, remarkable work is ongoing to untangle the complexity of the Notch cascade in the mature brain. For a long time, it was thought that Notch activity in neurons was restricted to its transcriptional potential (Costa et al., 2003; Sestan et al., 1999) . However, there are now numerous reports indicating that Notch crosstalks with other conserved pathways to complement its array of functions both in physiological (Alberi et al., 2011; Giniger, 1998; Hashimoto-Torii et al., 2008; Lugert et al., 2010; Wang et al., 2004) and pathological conditions (Arumugam et al., 2006 (Arumugam et al., , 2011 Leal et al., 2012; Yang et al., 2004) (Fig. 1) .
This review aims to summarize the most recent studies that have revealed some of the molecular mechanisms underlying Notch signaling in the mature mammalian brain. We will try to explain some of the unsolved mechanisms by looking into other biological settings, such as cancer and Drosophila biology, to find inspiration and support for future investigations.
Advances in understanding this cascade are highly relevant, not only for basic science, but offers a concrete potential for developing therapeutic strategies to counteract alterations in Notch signaling.
